, foram preparados em solução (mistura MeOH/H 2 O 75:25%) e caracterizados por técnicas espectroscópicas UV-Vis, Mössbauer, ressonância paramagnérica eletrônica (epr) e eletroquímica-voltametria cíclica. n-, have been studied extensively over the past decades.
1 These low-spin complexes are useful synthetic models for biological systems and have been used to probe specific binding sites in amino acids, 2 multi-functional ligands 3 and redox metalloproteins. 4 The coordination of 2-mercaptobenzoxazole (bzoxs) to transition-metal ions is of special interest because of the efficiency of this ligand as a corrosion inhibitor, an important regulator of plant growth, showing a marked bacteriostatic and fungicidal activity. 5 Proteins containing thiol groups that undergo nitrosation may modulate cellular functions and thiolate-complexes such as the [Fe(CN) 5 
N(O)SR]
3-(SR = mercaptosuccinate) have been investigated for possible in situ generation of biologically important NO species. 6 Bzoxs is structurally related to biological important bases, having more than one donor atom to bind transition-metal ions (Scheme 1). 7 Both in the solid state and in polar solvents it exists as the thione 2-Mercaptobenzoxazole Pentacyanoferrate(II/III) Complexes Vol. 15, No. 1, 2004 tautomer with the protonated N-atom. 7, 8 Most of the electron density of the oxygen is in resonance with the aromatic ring making it a poor donor atom. Although S↔N linkage isomerism in bzoxs complexes is possible, no evidence has ever been published. Molecular modeling were carried out for 2-mercaptobenzoxazole in both the thione and thiol tautomers. Ab initio calculations using Hartree-Fock method and bases 6-311(d,f) were done using the Gaussian 94 program running under the UNIX FreeBSD 2.1.5 operational system in a personal computer. 
Results and Discussion

Molecular modeling of bzoxs
The calculated energy for the thione tautomer is -2.09x10 6 kJ mol -1 , 28.3 kJ mol -1 more stable than the thiol form. This is in accordance with the large N-H stretching band at 3257 cm -1 and the absence of the band at ca. 2500 cm -1 typical of S-H stretching. The dominance of the thione in polar solvents such as methanol, as proved by 15 2-is assigned to a p π (S)→d π (Fe III ) charge transfer transition, which is responsible for the deep-green color of the complex ( Figure  1 ). Bands of this sort are not observed in the spectra of the NH 3 12 nor in the benzoxazole (bzox) complexes. However they are prominent in the spectra of pentacyanoferrate(III) complexes containing S-donor ligands such as, thiourea, (595 nm) 13 2-mercaptopyridine (670 nm), 14 3-mercapto-1,2,4-triazol (693 nm), 15 mercaptosuccinate (700 nm), diethyldithiocarbamate (785 nm) 6 and 2-mercaptopyridine-N-oxide (shpyNO) at 736 nm, as seen in Figure 1 . The bands in the 432-362 nm region for the iron(III) spectra of bzoxs, shpyNO and bzox complexes were assigned to a p π (CN -)→d π (Fe III ) charge-transfer as in the aquopentacyanoferrate(III) complex. 16 Strong absorptions observed below 300 nm are due to intra-ligand transitions π→π*. 17 The second transition has higher intensity than the first and has been assigned as 1 -bzoxs system, as revealed by the electronic spectra. To solve this problem, we determined D t and D qL based on a standard crystal field analysis. 19 The energies of the d-d transitions are directly proportional to the ligand field strength and the values found suggest a sulfur coordination of bzoxs to iron(II) and are in accordance with other thioamide S-bonded ligands like thioacetamide (ta) and thiourea (tu) 13 ( Table 1 ). 5 (bzoxs)] n-complexes lack stability. On the contrary, formation constants for both oxidation states have proven that bzoxs is indeed a fair π-acceptor and an even better σ+π donor. 
Mössbauer data
The Mössbauer spectra of the [Fe II (CN) 5 L] 3-complexes are quadrupole split doublets as already seen in similiar studies. 19, 21 Table 1 presents isomer shifts (i.s.) and quadrupole splitting (q.s.) parameters calculated from the spectra, the data are in accordance with low-spin iron(II). 19, 21 The quadrupole splitting measures the asymmetry of the electric field at the nucleus, the extent of which is closely related to the σ and π metal-ligand bonding and therefore is sensitive to the nature of the ligand L. According to the data in Table 1 , for those complexes which show axial elongation (D t > 0), asymmetry decreases slightly in the order: L = dmso = mpz > pzCO 2 > bzox > shpyNO > bzoxs. This is consistent with the ligand spectrochemical series with bzoxs being a better donor than an acceptor. The isomer shift is also sensitive to the ligand (L) σ-donor and π-acceptor ability as it changes the electronic density at the iron nucleus. There is a clear tendency for i.s. values to increase from the top (NO + ) to the bottom (bzoxs) of Table 1 , although the data are slightly scattered. This can be easily rationalized when we consider that ligands with π-acceptor ability remove π-3d electron density from the iron through a back-bonding mechanism, reducing the shielding of the nucleus and causing an increase of the s electron density at the metal. This causes a decrease in the isomer shift. The σ ligand-metal bonding, which is more prominent for those ligands at the bottom of Table 1 , also has the same effect on i.s. as it increases the 4s population.
On the other hand, the increase in i.s. from NO + to bzoxs suggests that i.s. depends more on the relative abilities of the ligands to accept π-electrons rather than by their σ-donor properties.
Electron paramagnetic spectra (epr)
The epr spectrum of the benzoxazole complex, (Figure 3) . These results strengthen our previous conclusion of bzoxs being coordinated to iron(III) through the sulfur atom, as suggested by the UV-Vis data.
Conclusions
Although the theoretical calculations for bzoxs have indicated some nucleophilic character for the nitrogen atom, the steric relief provided by the sulfur coordination probably provides the driving force responsible for the thermodynamic stability of both the Fe II and Fe III pentacyanoferrate-bzox complexes. Moreover, spectroscopic, electrochemical as well as thermodynamic and kinetic 9 data altogether have given strong support for preferential sulfur coordination.
The following spectrochemical order was obtained: benzoxazole > 2-mercaptopyridine N-oxide > dimethylsulfide > dithioxamide > thioacetamide > thiourea > 2-mercaptobenzoxazole, consistent with the presence of the thioamide group in bzoxs and also showing that it provides a weak ligand field.
